Marble quarries in the Republic of Haiti: an economic feasibility study by Bonhomme, Gerald
T-1649
MARBLE QUARRIES IN THE REPUBLIC OP HAITI, 
AN ECONOMIC FEASIBILITY STUDY
Sy
° ° 4  ° * y
Gerald Bonhornme
'  o /j.
ProQuest Number: 10781909
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 10781909
Published by ProQuest LLC(2018). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
A Thesis submitted to the Faculty and the Board of 
Trustees of the Colorado School of Mines in partial ful­
fillment of the requirements for the degree of Master of 





Approved: P . Mather 
Thesis Advisor
Jean P. Mather 
Head of Department
Golden, Colorado 
Date: v 7  3 4  , 1974
o r * * *
ii
T-1649
CONTENTS ^  ^
Ad o 
^  ? t )0 .
°o,0 - °^
Page
Abstract o....... .................. ..............    vi
Acknowledgments ...................     vlli
Introduction  ................    1
Physical characteristics of Haiti  ...........   2
Orography  .....  4
Climate  ....   6
Marble  ............    7
Survey of world production and markets .........   8
Material produced   .....     8
Producing countries  ............   10
Marble industry in the U.S.  .....  11
Structure ................   11
Domestic stocks  .....    13
Market trends  ....     18
Demand  ........    18




Marble resources of Haiti ............................  32
Classification .......,...................... . 33
Dense hard limestone  .... .................  33
Breccia    ......        34
Onyx ................           34
Serpentines ............. ..................  34
Present operations   .....       34
Valuation of marble prospects .....   35
Survey ........       36
Prospect no. 1  .....       36
Prospect no. 2   .......       38
Estimation of available reserves  ........   40
Prospect no. 1  ......     40
Prospect no. 2 .......    4l
Physical tests  .....       4l
Samples preparation  ......  42
Compressive strength tests  ...........   44
Hardness tests  ......  44
Specific gravity and absorption ........ 46
Legal status of quarries  ....     47
Bookkeeping  ......    47
Incentives..........   47
New industry benefit  ----      48
Payment to owner of land. ............   49





Quarry operating equipment  .......    50
Marble cutting and polishing...........      51
Rate of return  .......      52
Conclusion......................... ................ 54
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XX
Haiti3 an underdeveloped country, is in a position to benefit from 
any new development of its natural res sources. This is even more so, 
when the new exploitation tends to supply foreign markets and to in­
crease the country’s reserves of international currencies. Thus, this 
thesis analyzes the feasibility of an extensive marble industry in this 
country. It elaborates on evidence of massive and extensive marble de­
posits close to adequate consumption centers. These deposits are also 
within a 45 km radius of Port-au-Prince, a deep-sea port some 600 miles 
off the Florida market. Swift ocean-going vessels keep a steady flow of 
goods between Haiti and the States. One of the major container-shipping 
companies, Sea-Land, is established In Haiti where it operates a fairly 
large container yard for shipment and transhipment.
The physical tests conducted on samples quarried in two deposits 
indicate a very good material which meets or surpasses all standards set 
in the building code. These tests were conducted according to the me­
thods approved by the Natural Building Stone Committee C-l8 of the Ame­
rican Society for Testing and Materials (ASTM). Samples from the first 
deposit averaged approximately 10,000 psi in compression, while, those 
from the second deposit averaged 8,000 psi. Percent absorption 48 hours 
soak for prospect 1 and 2 were 0.6 and 0.72, respectively. Both deposits 
contain sound marbles which are suitable for exterior finishes. Deposit
vi
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No.l has an estimated recoverable tonnage of 327,000 tons or 3,597,000 
cu ft. Deposit No.2 has an indicated recoverable tonnage of 585,000 
tons or 7,020,000 cu ft.
The practical use of this marble in construction, its proximity to 
the major consuming center of the world (the U.S. market), its high qua­
lity and ease of extraction, all makes it very competitive. Naturally, 
it will be hard to beat the reputation of dependability and high quality 
of marble from countries like Italy, Canada, Portugal, Prance, and others. 
However, samples of the marble presented to producers and manufacturers 
have raised considerable interest. Thus, if a good operation is set up, 
it should be possible and feasible to place the material on the market. 
The ideal situation would be to have an integrated set-up with sales or 
orders tied to the initial investment.
A typical operational set-up would include a quarrying and a manu­
facturing plant. The quarry will have equipment for road maintenance 
and clearing, as well as actual quarrying equipment. Total investment 
for the quarry is estimated at $246,950. The manufacturing plant consi­
dered, including building and equipment, will require a total investment 
of $163,700. Thus, a gross total of $410,650 would be necessary to make 
the project operational. On that basis, annual sales-revenue was esti­
mated at $420,000 and net profit before taxes would be $90,000 per year 
for the first 5 years.
The annual rates of return estimated successively for operational 
life of 5, 6, 7, 8, 9, 10, 15, and 20 years were found to be 3-1, 8.4, 
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This dissertation was prepared In view of obtaining pertinent 
and up-to-date Information on two marble properties approximately 
70 kilometers southwest of Port-au-Prince, Haiti.
This project was undertaken for two reasons: first, the desire
to devote my time to a subject relevant to ny country of origin; 
second, marble quarrying is listed among development projects selected 
by Haiti’s planning board.
In order to reach my objective, I used the following procedure. 
First, all data concerning the physical and geological characteristics 
of the deposit were recorded. This first phase included field inves­
tigation sampling, preliminary survey, and laboratory tests. Second, 
a survey of the market potential and trend was carried out because 
the results of phase one indicated that the materials could be used 
for construction purposes. Third and last, due to the positive con­
clusions of the previous parts, I enlarged the scope of my investiga­
tion to the production of finished marble for export. Using basic 
information on equipment and production I derived an estimated rate 
of return for such an operation.
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PHYSICAL CHARACTERISTICS OP HAITI
The Republic of Haiti is between latitude 18° and 20° north and 
between longitudes 71° and 75° west, as shown in fig 1. It occupies 
the western third of the island of Hispanola, and the Dominican 
Republic occupies the eastern two-third. Together, these two countries 
form the second largest of the Greatest Antilles which are among the 
many islands oriented in an east-west arc in the Caribbean Sea. Its 
relief is very steep and pertains to a topography characterized by 
complex anticlinal and synclinal structural foldings. It shows some 
remarkably high country-side such as Mome Liane Doco with 5*^60 ft;
Pic Bonhomme with 5>600 ft; and Pic Macaya with 9*580 ft. This high 
relief combines with steep coastline to create a very narrow continental 
shelf which ends in numerous deep-sea trenches Such as the Brownson 
Trenche, approximately 9*000 ft deep and the Antilles Trenche 10,800 ft 
deep. These conditions partly explain why only limited flat lands 
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Haiti Itself Is constituted of three mountain chains. The south­
ernmost one, the Massif of La Selle and La Hotte, has an east-west 
orientation. Mere toward the center of the country is the Massif of 
Matheux which itself is preferentially directed west-northwest, east- 
southeast and northeast-south. Northernmost are the Massif of Terre 
Neuve - Montagpe Noire and the Massif du Nord which extend in a North­
west-Southeast direction across the coastal plains on the Atlantic sea­
board. The Southern chain and the Northern Mountains are separated by 
an extension of the Enriquillo depression in the Dominican Republic. 
This low land area is occupied by a sizable brackish lake, called Etang 
Saumatre which is the remains of a Mio-Pliocene syncline submerged by 
the sea during the pleistocene (Woodring, 1924).
In general Haiti, structurally, is composed of a series of anti­
clines and synclines, some of which are more pronounced than others. 
There seems to be a fairly repetitive sequence of mountains, high 
plateaus and low plains, all of them separated by longitudinal faults 
(Butterlin, I960, p. 24). This is well demonstrated in fig 2. The 
faults, as one can see, have a northwest-southeast and east-west strike.
Prom previous geological interpretations, it seems that Haiti’s 
structure is the end product of three main tectonic activities, the 
first of which corresponds to the end of the Upper cretaceous and is 





















end of the Eocene and the most recent one is associated with the Mio- 
Pliocene. Prom available data, the second tectogene seemed to be very 
intense and had reached its maximum intensity in Haiti. The present 
topography is mainly the result of the Mio-Pliocene orogeny; it also was 
greatly influenced by the block-faulting which occurred during the 
release of stress in the Quaternary (Butterlin, 1950).
CLIMATE
Haiti is in the sub-tropical zone and as such should be relatively 
hot and humid with two dry and two wet seasons alternating. In spite 
of these, the generally harsh climatic condition is alleviated by the 
proximity of the sea and by the high relief of the land. The coastal 
areas are dominated by a constant breeze resulting from the temperature 
gradient which exists between the land and the sea. Also, the tempera­
ture inland is directly related to the altitude. The higher one goes 
the cooler it gets. In certain areas of the southern chain, the nights 
are very chilly. The mean annual temperature is approximately 27° C in 
Port-au-Prince, and 17.5° C at Le Refuge which is 5*100 ft above sea 
level. In Port-au-Prince, the hottest month is July with 28.9° C, and 




Marble, in geology, identifies the end product of a limestone 
or dolomite which had been subjected to contact or regional metamor- 
phism. It does not exhibit any rock cleavage. Its calc it e crystals 
are mostly parallel. It is differentiated from its parent rock only 
by the fact that it shows larger crystal grains. This definition 
naturally applies to a very specific group of rocks. There is, however, 
a more general trade terminology used in the construction field, which 
classifies as marble a greater variety of rocks. Under this trade name 
are found all calcareous rocks capable of taking a polish. Commercially, 
the primary groups of marble are: the calcites, the dolomites, and the
serpentines. The calcites are almost pure calcium carbonates while the 
dolomites contain a large proportion of magnesium carbonate. Completely 
different from these are the serpentines. They themselves contain almost 
no calcium or magiesium carbonate; however, their silicate content is 
very high. Other secondary but highly priced marbles are onyx and tra­
vertine which are generated by a process of solution and precipitation.
The purest variety of marble is snow white. Many marbles, however, 
contain small percentages of other minerals or inpurities associated 
with them. This accounts for the wide range of color in marble. The 
presence of clorite, diopside, hornblende, or serpentine produces the 
green-colored marbles identified under the general term of serpentine. 
Black and bluish marbles are found in areas where bituminous deposits,
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shale3 and slates aboundo In other places rich in iron oxides and man­
ganese oxides, different shades of pink, red, yellow, tan, and brown 
marble are observed.
Historically, marble has been utilized in construction for statuary 
and for decorative work in buildings from the very earliest ages. Mar­
ble has remained "the Stone" for stylish and durable construction.
Many of the worldfs finest buildings are marble faced. Among these are 
the Taj Mahal, the Coloseum, the Tower of Pisa, the U. N. Secretariat 
and the Kennedy Center for the Performing Arts (IVferble Institute of Ame­
rica).
Survey of World Production and Markets
The main interest in marble, all over the world, is in its practical 
use in building construction. The dimensional stone industry is a labor- 
intensive industry in which highly skilled and experienced workers are 
needed in all phases from the quarrying stage to the final processing 
and finishing.
Material Produced
Dimensional marble stones are produced in most countries of the 
world. However, it is only in certain countries that this activity has 
grown beyond the local needs and has become an important item in the 
world market. The items produced include:
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lo Quarry Blocks in their natural state, which can be either rough 
or dressed. Their sizes vary with the quarry and the available 
equipment.
20 The Cubic Stocks which are classified like any other stone more 
than two inches in overall dimension. They are supplied as rubbed or 
rubbed and polished. They are extracted from the quarry blocks and 
always require further processing before shipment to the job site....
3o Slabs, which refers to:
Flat stone pieces, not over two inches in thickness, 
having a facial area of four square inches or more, whether 
or not cut to size and whether or not one or both surfaces 
have been rubbed or polished, the edges of which have not 
been beveled, rounded or otherwise processed except such 
processing as may be needed to facilitate installation as 
filing or veneering in building construction (Bureau of 
Customs, 1972).
4c Finally, finished articles made from slabs and cubic stocks. They 
comprise veneer for walls, ceilings and floors, and are mostly used for 
extension cladding or facing for structural members; treads, risers, 
strings, and platforms of stairways; windowsills, door thresholds, 
molding trim for doors and windows; stalls for showers and toilets, tub 
surrounds, countertops, lavatory tops; facings, linings, and mantels of 
fireplaces shelves; and radiator covers, translucent curtain walls, sun 
screens, etc.
These are only a few of the items which are classified under fini­
shed articles. A more complete listing is shown by the Vermont Marble 
Company advertising pamphlet titled Exterior Marble.
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Producing Countries
The world’s largest producer is Italy, with over 47,000 workers in 
2,000 quarries. Hie fabricating section of the industry includes 1,000 
sawmills with a total of 4,200 frame-saws. Another 5,000 plants turn 
out finished products, where an additional 25,000 artisans apply their 
skills. The center of Italy’s Marble industry is the Apua region where 
about 2,000,000 tons of marble are produced annually. Prom a general 
evaluation, 60 percent of all production stays in the country, and 70 
percent of total export goes to the United States, West Germany, and 
France (Italian Embassy, Washington, D.C., 1971) • Other world producers 
are listed in table 1:





Belgium - Luxemburg 3,200,000
West Germany 900,000
Canada 200,000
All other countries 370,000
Source? Compiled from 1970 Bureau of Mines yearbook
Other countries which have shown definite increases in production and 
whose materials are receiving greater and greater consideration on the 
world market, include Israel in the Middle East and Mexico and Uruguay in 
Latin America (Drake, 1970).
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The Marble Industry in The United States
Structure:
The U.S. Marble Industry is divided into three major categories: 
the producer, the producer-manufacturer, and the finishing plants.
The producer category comprises quarriers who are basically in­
volved in the extraction of commercial marble or travertine from a 
quarry. There are basically six major producers of marble in the con­
tinental U.S., and they account for 80 percent of the total production. 
They are by alphabetical order:
Candoro Marble Company 
P.O. Box 9300 
Knoxville, Tennessee 37920
Carthage Marble Corporation 
P.O. Box 718 
Carthage, Missouri
Georgia Marble Company 
11 Pryor Street, N.W.
Atlanta, Georgia 30303 ,
® ° W ?Q*'O o f* * * * *Idaho Travertine Company ~ c0 f
3925 N. Yellowstone Highway 
Idaho Falls, Idaho 83^01
John J. Craig Company 
P.O. Box 631
Knoxville, Tennessee 37920
Vermont Marble Company 
6l Main Street 
Proctor, Vermont 95765
The other, producers which account for the balance of the production
are:
Appalachian Marble Company 
P.O. Box 1911 
Knoxville, Tennessee 37901
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The Babcock Company 
Vasota, Minnesota 56050
Columbia Marble Company 
Marble, North Carolina 28905
Imperial Black Marble Company 
801 Bluff Drive 
Knoxville, Tennessee 37919
Mankato Stone Company 
P.O. Box 823
Mankato, Minnesota 56001
Marmoles of Puerto Rico, Inc.
Banco Popular Center 
Halto Rey, Puerto Rico
Maryland Green Marble Corporation 
P. 0. Box 1198 
Roanoke, Virginia 24001
Moretti-Harrah Marble Company 
P.O.Box 330
Sylacauga, Alabama 35150
Vetter Stone Company 
Vasota, Minnesota 56050
Victor Oolitic Stone Company 
P.O. Box 668
Bloomington, Indiana 47401
The second category is producer-manufacturer. This incorporates 
all the domestic producers who also deliver partly finished or polished 
stone to the different construction areas. Thus, they include all the 
previously listed producers, since all of them operate manufacturing 
plants for sawing, shaping, and finishing all types of marble products, 
in fully integrated operations.
The third group includes the small, medium and large finishing 
plants which can be subclassified as fabricators. They exist in almost 
every major city across the nation and over 300 of them are listed in 
the Chamber of Commerce files (Oral Conversation, Joan Bowers, U.S.
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Chamber of Commerce, February 1973)* They produce finished products 
from material purchased exclusively from the domestic market or from 
foreign suppliers. Their activities remain strictly within a very small 
geographical area, where they operate either as subcontractors on com­
mercial and industrial construction or furnish custom-made articles to 
individual households.
The U.S. production of marble, which on a quantitative basis is 
sufficient to supply the market demand, is distributed according to the 
flow sheet shown in fig 3«
The main supplier is the quarry operator, who supplies the quarrier- 
producer, the independent fabricator-finisher, and the export market.
The quarrier-producer mainly supplies finished products to coirmercial, 
industrial, and government projects. Part of this production goes to 
the independent fabricators-finishers who operate as subcontractors and 
mainly supply the retail market and individual household.
As the flowsheet indicates, there is a small exchange between the 
different level of production.
"The specification of some customers also necessitates the import­
ation of. a sizeable amount of foreign material. This explains the flow 
of supply to the quarrier-producer-finisher and to the fabricator- 
finisher. Most of these items are unfinished rough stones or slabs which 
go into stock inventories for specific projects.
Domestic Stocks
There is quite a large variety of marble available throughout the 












Fig. 3. Flow-sheet of U. S. marble distribution and sources
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provides an easy reference to their geographical location (Marble 
Institute of America, 1970); as we can see, they vary from black iden­
tified by the Imperial Black of Tennessee to yellow or gold, best repre­
sented by the Aghata Onyx of Puerto Rico.
Color
Black
Blue - Gray 
Blue - White 






Minnesota Skyrose Fleuri 
Minnesota Skyrose Veine
Rideau Blue - Dark 
Rideau Blue Fleuri
Brown
Buff - Brown - Yellowish
Antique Walnut 
Antique Walnut Tavemelle 
Baker Dark Cedar 
Continental Royal Travertine
Antique Travertine 
Apache Golden Vein 
Kasota Buff Fleuri 
Kasota Buff Vein 
Cliffdale "A" Dark 
Cliffdale "B" Light 
Colocreme
Cream Man-Sota Fleuri 
Cream Man-Sota Vein 
Golden Melange 
Ka - Kato Cream Fleuri 
Minnesota Golden Buff Fleuri 
Minnesota Golden Buff Vein 
Minnesota Tavemelle 
Northern Cream Fleuri 
Northern Cream Vein 
Northern Tan 
Spring Mist 
St. Clair Golden Vein 






























Buff - Cream or Light Continental Buff Travertine Idaho
Continental Ivory Travertine "
Kasota Ottawa Cream Fleuri Minnesota
Kasota Ottawa Cream Vein ,f
Perlato Veined Puerto Rico
Winona Travertine Minnesota
Buff Dark None
Gray Antique Fleuri Missouri
Antique Tavemelle "
Batesville Marble Arkansas
Carthage Exterior Marble Missouri
Carthage Patina Vein "
Mezzotint Georgia
Minnesota Pearl Gray Fleuri Minnesota
Minnesota Pearl Gray Vein "
Minnesota Silver Gray Fleuri 11
Napoleon Gray Missouri
Northern Gray Fleuri Minnesota
Northern Gray Vein "
Ozark Fleuri Missouri




Suprema Delta Gray Veined Alabama
Suprema Delta Hazeltone "
Vermarco Neshobe Gray Clouded Vermont
Vermarco Neshobe Gray Veined "
Gray - Blueish Florence Vermont
Rose Gray Tennessee
Green Vermarco Jademar Vermont
Vermarco Verde Antique "
Westland Green Vein Cream ft





Minnesota Pink Fleuri .Minnesota
Minnesota Pink Vein "
Northern Pink Buff Fleuri "
Northern Pink Buff Vein ”
Paonazzo Tramonto Tropicale Puerto Rico
Pink Kasoto Fleuri Minnesota
Pink Kasota Fleuri "
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Pink Buff Kasota Vein Minnesota
Pink Caroline Fleuri tt
Pink Caroline Vein t
Pink Man-Sota Fleuri tf
Pink Man-Sota Vein t
Pink IVhrquette Fleuri tf
Pink Marquette Vein it
Pink Tropicale Puerto Rico
Rose Tavernelle Tennessee
Travertine Tropical Puerto Rico
Temain Pink Tennesse
Rosso Fiorito Puerto Rico




















(Blueish or Gray Background) Fior Di Pesco
Veined, Brecciated 
(Cream or White Background) Botticino Fiorito 




(Tan or Yellowish Background) Botticino Clasico































Vermarco Best Light Cloud Vermont
Vermarco Statuary n
Vermarco Taconic White tf
White Cherokee Georgia
White Georgia Golden Vein 11




White Brownish Eureka Danby Vermont
White Creamy Alabama Delta White Alabama
Regal White Danby Vermont
White - Greenish Mariposa Danby Clouded Vermont
Montclair Danby "
Plateau Danby H
Vermarco Light Cloud ”
Yellow or Gold Aghata Onyx Puerto Rico
Source: Compiled from official records of The Marble
Institute of America
Market Trends
The major companies in the U.S. operate a total of 27 quarries in 
seven states. In the past six years, a total of 20 quarries were shut 
down because of import competition. Table 2 and 3 list in detail the 
producing and the non-producing quarries (Marble Institute of America, 
1971).
Demand - In general, the demand for dimensional stone remains fairly 
strong even though it seems to be increasing at a relatively decreasing 
rate. This is mostly due to the stem competition from byproducts and 
substitutes such as precast concrete-panels, bricks, stainless steel, 
aluminum, porcelain-enameled steel, and plastics (Cooper, 1970). Table









Georgia Marble Company 
Quarry No. 3S Sylacauga, Alabama
Carthage Marble Corporation (owned and operated by)
North Quarrys Independence County, Batesville, Ark. 
South Quarry3 Independence County, Batesville, Ark.
Georgia Marble Company 
Quarry No. 25, Tate, Georgia
" " 26, Tate, Georgiast tt 279 Tate, Georgia
" ” 28, Tate, Georgia
" ” 293 Tate, Georgia
Idaho Travertine Corporation
Continental Buff, Bonneville County, Idaho 
Continental Antique, Clark County, Idaho
Carthage Marble Corporation (owned and operated by)
East Quarry, Jasper County, Carthage, Missouri 
West Quarry, Jasper County, Carthage, Missouri 
Phoenix Quarry, Ehoenik^"Missouri
Carthage Marble Corporation (not owned but represented by) 
Colorosa Quarry, Canon City, Missouri
Georgia Marble Company 
St. Genevieve Quarry, St. Genevieve, Missouri
John J. Craig Company
Alexander Quarry, Loudon County, Tennessee 
Finger Quarry, Blount County, Tennessee 
Marmor, Blount County, Tennessee
Georgia Marble Company 
Luttrell Quarry, Luttrell, Tennessee
Vermont Marble Company
Covered Kitchen Quarry, West Rutland̂ ., Vermont 
Imperial Quarry, Danby, Vermont 
Main No. 2 Quarry, West Rutland, Vermont 
Radio Black Quarry, Isle La Motte, Vermont













Quarry No. 1, Sylacauga, Alabama -1964
Quarry No. 2, Sylacauga, Alabama -1966
Carthage Marble Corporation (not owned but
represented by)
Famosa Quarry, Cuyon, Arkansas 
Rouge Quarry, Cuyon, Arkansas 
St. Clair Quarry, Cuyon, Arkansas
Georgia Marble Company 
Mountain Quarry, Tate, Georgia -1967
Etowah Quarry, Tate, Georgia -1968
Idaho Travertine Corporation
Continental Ivory, Clark County, Idaho -1970
John J. Craig Company 
Kamil Quarry, Blount County -1971
Georgia Marble Company 
Ensley Quarry, Friendsville, Tennessee -196*1
Ross Quarry, Knoxville, Tennessee -1965
Eagle Quarry, Knoxville, Tennessee -1970
Gray Knox Marble Company
Asbury Quarry, Knoxville County, Tennessee -1964
Brown Quarry, Blount County, Tennessee -1964
Gray Knox, Knoxville County, Tennessee -1964
Georgia Marble Company 
Meadow Quarry, West Rutland, Vermont -1969
Mine Quarry, West Rutland, Vermont -1969
Clarendon Quarry, Clarendon, Vermont -1969
Peck Quarry, West Rutland, Vermont -1969
Vermont Marble Company
Pittsford Valley Quarry, Florance, Vermont -1967
Verde Antique Quarry, Rochester, Vermont -1969
West Blue No. 4 Quarry, West Rutland, Vermont -1970
Vermont Marble Company
TWeed Quarry, Tweed Ontario, Canada -1969
Source: Marble Institute of America Official Records.
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4 shows the construction trend to the year 2,000, and those data are 
graphically represented in fig 4 (Cooper, 1970). The trend In construc­
tion, both institutional and commercial, indicates a very strong growth 
pattern. This should further enhance the use of all categories of stone 
products and naturally more so in the dimensional-stone industry. Ave­
rage price per cubic foot is listed in table 5* This may be somewhat 
misleading due to such factors as widely differing amounts of "Value Ad­
ded" to the finished product; technological improvements in manufacture 
and fabricating; and contract per job-basis of most marble sold, which 
brings a lower price per cubic foot for large orders (Tyson, Belzer, and 
Associates, 1970).
Figure 5 shows a time-price relationship for all categories of stone 
products based on a constant 1968 dollars per ton (Cooper, 1970). In 
19493 the average price for dimension stone was over $50 per ton. From 
1950 to 1957 the trend was toward lower price per unit. Twice, in 1952 
and in 1956 one ton of stone could be marketed for no more than $40.
From 1958 on, the unit price shows considerable fluctuation. However, 
on the average, the price of dimension stone is not expected to vary 
to such an extent in the future. This expected trend is based on the 
fact that production methods will be fully automated to compensate for 
the rise in labor cost.
Imports - Inports of marble into the U.S. market began quite early. 
However, since 1947 there has been a definite steady increase in the 
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Pig. 4. Demand projection for dimensional stone. 






Pig. 5* Time - price relationship for all categories of stone 
products (.weighted average).
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Official statisticsof the U.S. Department of Commerce show that 8,000 
superficial feet of marble slabs, mostly Italian, valued at $5,000, 
were imported in 1947° The data for 1972, show that 7,420,747 super­
ficial feet of marble valued at $7,686,822 were received from more 
than ten different countries. Marble articles have increased in value 
from $102,000 in 1946 to $7,279,560 in 1972. The fact that the total 
demand in the U.S. market did not expand fast enough to absorb this 
great influx of foreign material resulted in a decreasing share for 
the .American producers. Table 6 (Paradiso, 1971, p. 5) shows the va­
lue of manufactured marble sold by U.S. manufacturers, value of imports 
into the U.S., total sales, and the basic ratio of Imports to total sales.
This great inroad of foreign products has been basically related to 
the rate of import duties. Tables 7 and 8 show sales of U.S. manufac­
tured marble and imports of manufactured marble with import duties ap­
plied to the products. The overall effect on the domestic industry has 
been very negative. The competitive position of the domestic producer 
has worsened steadily during the past five years, not as a result of de­
terioration of the demand, but rather because of an increase in imports 
from Western Europe.
In 1965, the local producers controlled 60 percent of the domestic 
market for processed marble. In 1971, they supplied only 45 percent of 
the total marble used. Marble sold to fabricators or finished by pro­
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cubic feet in 1971 • Marble quarried and finished by producers declined 
by 14 percent from 436 to 370 thousand cubic feet. However, imported 
manufactured marble sold by producers increased in value by 24l percent 
and by’267 percent in cubic feet sold. It is obvious that there is an 
increase in the use of inported manufactured stone. The effects are 
summarized in tables 9 and 10 which show total sales by categories from 
1965 to 1969 (Tyson, Belzer, and Associates, 1970, p. Al, A2).
Up to 1964, the industry in general had registered profits which 
steadily increased until 1962. The industry registered its first loss 
before-taxes in 1965 and it was estimated at half a million dollars.
The greatest loss was registered in 1968, and approximated;one and a 
half million dollars between 1965 and 1969* The net investment in land 
and quarries dropped from $1,700,000 to $1,600,000. The same downtrend 
was registered in plants and buildings, from $1,500,000 to $1,300,000.
The total number of jobs in the structural marble industry declined by 
500 from close to 2,000 jobs in 1965* These data are sunmarized in table 
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MARBLE RESOURCES OF HAITI ° S 0 £  s
It is not surprising that marble would exist in Haiti which is in 
a geologically active area and where at least three major tectogeneses 
have occured. What is surprising* is the size of these deposits and 
the relatively unlimited reserves which seem to be available (Butterlin, 
I960* p. 1?8).
Those massive crystalline limestones, which* if polished* can be 
economically considered as marble are found in various places in Haiti. 
The most extensive deposits occur in the southern chain and extend from 
the Dominican border through the southern peninsula. Toward the east* 
these deposits are not well crystallized and underly relatively thick 
laterites. Further west, the deposits become more extensive and cover 
hundreds of square miles. In places* the topography is karstic with a 
very steep relief. ' These hard crystalline stones are mostly upper 
cretaceous and partly eocene. In the Massif of La Hotte in the southern 
peninsula* they are partly argillaceous* sometimes silicified and cut 
by micro crystalline veinlets of calcite. Woodring, in 1924* considered 
these limestones as met amorphic because of the lack of microfauna* the 
intense folding, and the numerous fractures. The cretaceous formation 
of La Hotte is approximately 2*000 meters thick with an above-ground 
extension of about 150 km^0 The axis of formation is constant, which 
indicates vertical uniformity (Butterlin, 1956).
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Classification
Among the massive crystalline limestones, which economically can 
be considered as marble, the following specific prospects are listed in 
inventory resources of some of the private corporations and in govern­
mental files on the subject:
Dense Hard Limestone
There are presently nine well-known areas where quarrying operations 
could technically take place. They differentiate one from another 
strictly on the basis of group and color variety of the marble available. 
Starting from the Westernmost tip of the Southern peninsula, one can 
locate the following types: Porcelain White, Gray-White, Corallo Rose,
and Israel Boticino. Further East in the Commune of Jeremie are found 
those identified as Giallo Sienna, Red and Yellow Verona. More toward 
the East in the Commune of Grand-Goave one observes some Israel Boticino, 
Roman Travertine, Rose Mosso, Yellow Sienna, and in another section of the 
same general zone are found File Rose and Italian Rose.
In the Commune of Jacmel in the South East are marble deposits 
identified as White Carara, Roman Travertine, and Rosso Colemandi. In 
the Central part of Haiti, in the Commune of Thomazeau, one marble is 
found tentatively compared to the Alpina Rosa.
Breccia
The second type of quarries are the attractive Breccia which are 
found in the Conmunes of Grand-Goave, Jacmel and Petion Ville. Samples
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of these have been identified as Breccia Oriental or Imperial, Rouge 
Fleuri, Red' Breccia Irpinia, Breccia Stazzema,
Onyx
The third type which is found as small veins in the hard dense 
limestone were identified as onyx, and four samples were further 
identified as: Onyx Cremo, Onyx Agata, Venezuelan Onyx, and Spanish
Onyx.
Serpentines
The fourth type are the deposits of green serpentines. They are 
relatively hard and can take a very good polish. They were considered 
to be equivalent to Verde Issorie, Emerald Green, Nutria Green, and 
Light Jade Green (Le Marbre D*Haiti, depots calcaires et gisement de 
marbre des Departments de 1fOuest et du Sud de la Republique d1 Haiti).
Present Operations
Currently, the production of marble in Haiti is insignificant.
No stone has been exported under the trade name of Marble since 1963 
when a tentative shipment of 600 tons of serpentine boulders was sent 
to Miami. From what we understand the sales ramifications were not 
properly set up and the venture barely broke even, as part of the 
material was not sold.
T-1649 35
So far, there has been no exportation of marble or dimensional 
stone in either rough or finished blocks or slabs. The output is 
strictly used by the local market. It takes the form of chips, sand 
and gravel, all of which are used in fabricating terrazo floor, arti­
ficial granite benches, and table tops. During the past two years, 
there has been a new trend in using semi-polished, flat, partly-crystal­
lized limestone in facing small sections of buildings, stores, and churches. 
This is done by utilizing recess joints, /thus creating an exposed stone 
texture. The equipment being used in a small installation visited during 
our survey include a Tysaman model 505-A radial arm type, manual polisher, 
a hand-pull table-mount clipper bricksaumatic, and three other terrazo 
finishing machines.
Valuation of Marble Prospects
Mong the possible sites, two prospects were selected for my study 
because of their general soundness and obvious potential, but also because 
of their geographical location.
In effect, they are easily accessible from Port-au-Prince, the com­
mercial and governmental center of the country, by a 40-mile road of which 
30 miles are part of the Southern Highway —  a planned two-lane concrete- 
paved road. They furthermore are within 10 miles of the town of Grand- 




The survey of both properties was completed in five days. It was 
conducted from December 22 to December 28, 1970. The base of operation 
was Port-au-Prince with all convenient accomodations. A four-wheel 
drive jeep was used to reach the field areas and the one-way trip took, 
on the average, about one hour and fifteen minutes. At the time, there 
were only 10 kilometers of paved roadway completed. The first three days 
were devoted entirely to a full survey of Prospect No. 1. By the end 
of the first day, I was able to select a good location from which a fairly 
representative sample of the deposit could be extracted. I had a two- 
men crew cut a block roughly a cubic foot in volume. It took close to a 
full day’s work because of lack of proper hand-steeling tools. On 
December 26th, I began surveying Prospect No. 2 and had the crew pick 
up a sample similar to the one obtained from the first area. The survey 
was completed by a visit to both areas, and a final location of outstanding 
surface features.
Prospect No. 1 - This prospect has a very harsh topography. Part of 
the deposit is exposed along a steep cliff. The area surveyed lies on a 
relatively flat area adjacent to the high relief. The marble outcrops in 
many places is not badly weathered and in places along the small effluent- 
stream channels, appears as smooth and highly polished surfaces. Map 1 
shows that the bedrock is exposed along a high cliff approximately 60 feet 
high.
This deposit is close to an unpaved road intersected in many sections 















vegetation is unsignificant, mostly shrubs, very similar to the type 
found in arid or semi-arid regions. The fact that the topsoil is almost 
non existant account for this peculiarity in the sub-tropical zone The 
deposit appears as a massive monolithic structure. The geological 
features which are significant in most dimension-stone quarries were not 
really apparent. Tehre are no open or conspicuous joints. There is also 
no apparent stratification and no secondary cleavage plane.
This has some obvious advantages. First, a minimum of effort will 
be needed in opening up the quarry. The amount of overburden to be 
removed is very small. Second, the quarrying operation can start from 
the natural face with advantageous use of wire saws. The material can be 
sawed in any direction without concern for the pattern of veins. Third, 
large blocks can and should be quarried. This naturally will mean con­
siderable saving in cutting, handling, and a low ratio of rejection. 
Reserves seems to be unlimited. Evidently, core drilling of the area is 
necessary in order to delineate the workable areas ahead of all quarrying 
operation. Such investigations will furthermore insure quality and 
consistency in production.
Prospect No. 2 - This is essentially a salmon pink conglomerate. The
deposit seems to cap clean white to buff limestone. It also follows a*
cliff of white dense limestone which shows very few solution cavities. 
This deposit is not as. extensive as the one described above, because it 
seems to be an outwash accumulation of hard fragnent and red lateritic 
soil. Both have been thoroughly silieified by percolating ground water.
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The surveyed area is shown on JYkp 2. It can be seen that the topography 
is fairly uniform and the bedrock is not as well exposed as in the first 
deposit. The overburden, mostly lateritic soil, was found to reach a 
thickness of three feet in certain places.
The physical tests show that on the average both deposits contain 
sound marble which can be used as exterior marble. Samples from No. 2 
naturally have a strength lower than the 7*500 psi specified in the 
standard for exterior marble, when the load is applied in a direction 
parallel to the bedding. Thus, to obtain the proper veneer pattern, if 
the marble was sawed parallel to: the bedding it probably would have to 
be reinforced to bring up its strength to meet building code specific­
ation. This is not a drawback in itself as the trend is toward thin 
facing for precast concrete panels.
Estimation of Available Reserves
Prospect No. 1 - As we mentioned earlier, deposit No. 1 seems to have 
unlimited reserves. Considering the bedrock area exposed along the 60-ft 
cliff and the continuous outcrops, we can safely limit the indicated quarry 
site to a 300 - by 300 - feet area projected downward to 80 ft in depth.
We thus estimate that the cliff extends below the actual grade to a depth 
of 20 ft. The indicated volume in place would be 7*200,000 cubic feet.
This is equivalent to 65^,000 tons, using the tonnage factor of 11 cu ft 
per ten. Generally, most quarrying and manufacturing plants would register 
a 50 percent loss in material due to breakage and mishandling. Our actual 
available tonnage then will fall to a total of 327*000 tons or 3*597*000 
cubic feet.
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The 80-story Standard Oil Building on Chicago’s lake shore used
750.000 sq ft of marble. So, the available material at Prospect No. 1 
would permit the erection of approximately four and a half similar 
structures.
Prospect No. 2 - To be conservative, Prospect No. 2 can be considered 
as a prospective quarry site. Outcrops are numerous but, unlike No. 1, 
there no cliff or structural face to consider in evaluating the probable 
thickness of the deposit. The cut-out section used in quarrying our 
sample can be projected safely to a maximum of 6 ft in depth. Further­
more, considering the area where good outcrops are visible which is rough­
ly 1,500 by 1,300 ft, we can estimate the probable volume of material at
11.700.000 cu ft. The tonnage factor from table 13 being 12 cu ft per 
ton, the probable weight of material in place is 975*000 tons. This ma­
terial having a lower strength, the quarrying and manufacturing loss can 
be assumed to reach 60 percent. Thus, there would be 585*000 tons or
7.020.000 cu ft of material. This material is less likely to be used as 
exterior marble because of its bright and attractive color. The Seagram 
Building in New York City used 46,000 sq ft of marble in the lobby and 
throughout the upper floors. Thus, the available material could furnish 
at least 12 similar structures.
Physical Tests
This section deals only with those standard tests which in present 
day construction are essential in establishing comparative merits between 
basic building materials and their substitutes. Many will find that our
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stuly was quantitatively limited. One must remember that we were using 
facilities not fully equipped for this specific purpose. One way this 
could be overcome would be to submit samples to outside testing labora­
tories but the cost of such services were prohibitive in this particular 
instance. We must however emphasize that all the performances of the 
materials were judged by following strictly standard test methods appro­
ved by the Natural Building Stone Committee C-18 of the .American Society 
for Testing and Materials. Specifically, The following standards were 
considered:
ASTM C 97-47 (1970) Test for Absorption and Bulk Specific Gravity 
of Natural Building Stone.
ASTM C 119-50 (1958) Definition of erms Relating to Natural Buil­
ding Stone.
ASTM C 170-50 (1970) Test for Compressive Strength of Natural 
Building Stone.
ASTM C 241-51 (1970) Test for Abrasion Resistance of Stone Subjected 
to Foot Traffic.
ASTM C 503-67 Specification for Exterior Marble.
ASTM C 568-67 Specifications for Dimension Limestone.
Samples Preparation - To perform the tests as indicated, suitable 
samples had to be prepared. The two blocks of marble quarried from Pros­
pects 1 and 2 during our survey were shipped from Port-au-Prince to Colo­
rado School of Mines in Golden, Colorado. Using the facilities of the 
Mining Department, 12 square prisms were cut from each sample block.
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they were submitted strictly to compressive strength tests. The deviation 
from parallel of the load bearing surfaces of the specimens were kept un­
der five thousandths of an inch, using a lathe with grinder and chuck.
The other samples had ratios of less than 2;1, and'were put through the 
remaining tests.
Compressive Strength Tests - The compressive tests were conducted in 
the laboratories of Granite Research Industries Incorporated, Brandywine, 
Maryland. We used a Forney Concrete Tester with a maximum ram pressure 
rated at 400,000 pounds. The scale of the pressure meter itself carries 
five hundred pounds sub-graduation. One half of the specimens from each 
prospect were tested with the direction of loading perpendicular to the 
top of the bed. The remaining specimens had the load applied in a direc­
tion parallel to the top of the bed. This would indicate directional 
weaknesses associated to joints or other structural flows. The specimens 
were set on a special steel cylinder provided for small prisms and cylin­
ders. The unidirectional load was applied at the rate of 20 psi per se­
cond. The tests were maintained until complete failure of the specimen 
occured as shown in fig 6 . As the results in table, 12 show, both direc­
tions of loading produced the same strength from samples extracted from 
Prospect No. 1, while there was a 15 percent difference in strength in 
the specimens from Prospect No. 2.
Hardness Tests - The hardness test was conducted strictly according to 
Moh’s scratchability scale. All samples from the first prospect turned 
out to be harder than calcite with a hardness of three, while some of the 
samples from the second prospect were either softer or harder than calcite.
TW1649
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Pig. 6. Compressive strength tests.
. I * * * *
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As previously noticed, there was no significant difference between the 
direction of the scratch in samples from prospect No. 1. The samples 
from the second prospect, on the contrary, were easily scratched in a 
direction parallel to the bedding and very hard to scratch with calcite 
in a direction perpendicular to it. Certain areas of these samples were 
scratched more easily than others. This indicates the possibility of 
uneven and non-uniform wear of this marble if subjected to continuous 
or severe abrasion such as foot traffic.
Specific Gravity and Absorption - The specific gravity of the samples 
were determined according to the AS1M specification C 97-47, reapproved 
in 1970. Specific Gravity is the ratio of the weight of a dry sample 
and the difference between the weights of soaked surface dried samples 
in air and of soaked samples in water.
The samples were 2 by 2 by 2.5 inch prisms. All surfaces were 
finished with No. 80 abrasive. The samples were dried for 24 hours in 
an oven, weighed, and later immersed in filtered water for 48 hours. The 
samples were removed from the bath, surface-dried and weighed first in 
air and second suspended in filtered water. Using the following formulae:
Absorption by weight, per cent = B - A^ X 100
Bulk Specific Gravity = A
B - C
Where
A = Weight of the dried specimen
B = Weight of the soaked and surface dried specimen in air, and
C = Weight of the soaked specimen in water
Table 13 shows averages of highest and lowest values for all the specimens.
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Legal Status of Quarries
The last presidential decree governing all mining operation within 
the political confine of the Republic of Haiti became effective on 
March 21, 1968.
Following this decree, all substances are classified in two cate­
gories, the first of which is mines. These cannot be exploited without 
a franchise or an exploitation license from the state. The other 
category covers quarries. They themselves can be fully exploited by the 
owner of the land who is required to notify the Service of Geology and 
Mines of the Department of Agriculture and Natural Resources. The oper­
ators of such quarries are subject to the civil code and other laws and 
statutes concerning public safety and health. Importation and stocking 
of explosives must be supervised by the Amy pursuant to police 
regulations in force.
Bookkeeping - All quarry operators are subjected to income-tax payments 
based either on a composite tax or on a tax proportional to their balance 
sheet. So, they are required to keep their account books in compliance 
with the stipulations of Articles 9> 10, and 11 of the Mercantile Laws 
as well as the Income Tax Law of August 253 1966.
Incentives - In view of Articles 192 to 198 of the Mining Code, the 
quarry operators benefit from duty-free imports on all articles and equip­
ment needed for the execution of their works. The only exceptions are 
gasoline, cars, stationery, office supplies, spare parts, and objects or 
materials manufactured locally.
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The duty-free import regulations cover materials to be used in research, 
exploration, and exploitation. However, the beneficiary must always be 
able to justify how he has used such articles. He must keep for that 
purpose a stock book with all information needed for the control of names 
and addresses of suppliers, invoice numbers, dates, and all formalities 
prescribed in Article 11 of the' code of Mercantile law. These stock books 
must be presented to any inspector of the general tax collecting office 
at his request.
In order not to be denied any future request for duty-free import, 
all operators must:
First, present a report of the activities of the enterprise during 
the previous semester, within the first fortnight of each semester.
Second, an annual report of all activities within sixty days following 
closing of financial operations of the quarry.
Third, a detailed account of duty-free imports during the fiscal 
year, together with balance sheet and financial statement (Le Moniteur,
1968).
New Industry Benefit - Under the terms of the law concerning new 
industries, any enterprise producing one or more articles not already 
manufactured locally in October 19^7 can actually qualify. The portion 
of income derived from the new product becomes a privileged income, and 
therefore benefits from a complete exemption from income taxes for five 
years. From then on, proportional taxes will be applied to 15 percent 
of the taxable income in the sixth year. The percentage of income to
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be taxed grows thereafter by increments of 15 percent to 80 percent in the 
10th year. Then, all income becomes fully taxable according to the follo­
wing tax schedule (Le Moniteur, i960).
Net Income Before Taxes Tax Rate Taxable Income
U.S. $ U.S. $
0.20 to 2,000.00 5 percent on income
2,000.20 " 6,000.00 10 " " 4,000.00
6,000.20 " 12,000.00 15 " 6,000.0012,000.20 " 20,000.00 20 " " 8,000.00
20,000.20 M 40,000.00 25 " " 20,000.00
40,000.20 " 100,000.00 30 .» T 60,000.00
Over 100,000.20 f t 40 " ” excess
Payment to Owner of Land.- The developer of any quarry, or for that 
matter any mine, is required by law to pay to the owner of the surface 
a rental fee related to the subsoil. That is, he must pay a royalty, 
the amount and frequency of which is determined by common assent between 
the two parties.
Import Restriction into the U.S.- In general, imported marble slabs, 
either rubbed or polished, are subject to duties. The dutiable status 
are specified in the Tariff Schedules of the United States, Schedule 53 
subpart C, part 1, and are policed by the Bureau of Customs of the 
Department of the Treasury. These duties range from 3-5 percent for slabs 
to 50 percent for articles.
However, Haiti being in the Western Hemisphere and because of 
special trade agreements, this country benefits from a reduction in Im­
port duties (as specified in column 1 of the above-mentioned schedule). 
Thus, all fine aggregates can enter the country duty-free; marble chips 
are charged 5 percent ad valorem per short ton; marble blocks and slabs
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are charged 13*5 cents per cu ft, if not finished. If polished or rubbed, 
the rate of duty is 3*5 percent ad valorem. This compares favorably to 
65 cents and 15 percent, respectively, charged to other countries not bene­
fiting by the same advantages.
Marble Production
Quarry Operating Equipment
The quarrying operation will be conducted on both deposits. In 
order to minimize the initial capital outlay, all heavy quarrying equip­
ment should be mobile. Therefore, for road opening, maintenance, remo­
val of overburden, and general preparation for actual quarrying the 
following equipment will be needed:
1 Bulldozer DC 7 Caterpillar (dealership and 
maintenance available in Port-au-Prince). $ 20,000
1 Front end loader 19,000
1 Dump truck —  medium size 20,000
1 CMC "pick up" truck 1 1/2 ton dual wheels
diesel powered (general service truck) 95000
The actual quarrying operation such as cutting the blocks and
handling the stone extracted will require:
-1 Air compressor - 600 cfm diesel on wheels $ 18,000
1 Quarry or channel bar AS 105 Itysaman or
equivalent equipped with carbide bits 5,000
3 Jackhammers 40 lbs size 2,000
4 Plug drills J-10 size 1,300
1 Bit sharpener - air driven 150
1 Supply of bits and carbide inserts for plug
drills 6,000
1 Supply of rubber hose and fittings 2,000
1 Heavy duty crane - rubber tires 36,000
1 Supply of cables, slings, wire ropes,
fittings, etc. 1,500
1 Heavy duty truck - diesel powered with 
winch as a road tractor 20,000
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1 Heavy duty low - bed trailor for over - 
the - road hauling of machinery and blocks 
up to 15 tons. $ 11,000
1 Dump truck 23,000
1 Quarry wire saw AS-108 Tysaman or equivalent
using silicon carbide as cutting agent 11,000
1 Winch diesel drive 2,000
Working capital 30 days 40,000
Total capital required $246,950
Marble Cutting and Polishing
Independent of the quarrying operations, in order to fill orders 
in accordance with construction specification, a special finishing 
plant must be set up. The end product will be ready to be used for 
construction or other monumental purposes. The material, thus, could 
be channeled directly to contractors and fabricators.
For our purpose, we will consider a two - shift operation with an
annual capacity of 40,000 cu ft of usable stone. On this basis, the 
plant will require: enough land for the operation, buildings for produc­
tion and offices, equipment, furnitures, fixtures, and operating capital. 
The following is a breakdown of the estimated cost and operating data 
of such an operation:
Fixed capital requirements
One half acre of land $ 500.
One-story building 40 - by 80 - ft 12,800
Equipment, furniture and fixture (2 gang saws,
2 diamond saws, 3 polishers, surfacing machi­
ne, heavy duty fork lift truck, slab dollies,
2 hand trucks, air compressor 85,000







bad debts, and allowances 1,700
Sales revenue 35,000
Training cost 2,400 $ 64,700
Total capital required $163,700
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The total capital required for an Integrated operation is $410,650.
Rate of Return
On the basis of 60,000 cu ft of usable stone from the quarry and
an actual production of 40,000 cu ft of finished salable product, we can
expect the following total annual costs, sales revenue, and net profit








Direct labor 57,000 $259,060
Total administrative cost






Freight-out, travel, discount allowance,and
bad debts 16,000
Total annual cost 330,000
Annual sales revenue 420,000
Net profit before taxes 90,000
With a net profit before taxes of $90,000 and considering a total 
investment of $410,650 the rate of return after 5 years was found to be 
3.1 percent.
Under the terms of the law concerning new industries, on the 6th,
7th, 8th, 9th, and 10th year, the taxable income will be $13,500, $27,000, 
$40,500, $54,000, and $72,000, respectively. After the 10th year, the 
taxable income will be $60,000, according to the above-mentioned tax 
schedule. Thus, the net profit on the 6th, 7th, 8th, 9th, 10th, and
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every year thereafter was found to he $88,400, $85,000, $72,000, $72,000, 
$72,000*; and $72,000.
On the basis of the total initial investment, the rate of return on 
the 6th, 7th, 8th, 9th, 10th, 15th, and 20th year was found to be 8.4, 
11.8, 13.9, 15*4, 16.5, 19.3, and 20.2 percent, respectively.
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CONCLUSION
Taking into account all the facts presented above and the positive 
interest of many users of this particular building material, we can conc­
lude that development of these marble quarries should be undertaken on 
the basis of at least 6 years of operation. The present study, having 
raised the expectation of a major marble processor with Important mar­
keting outlets, further recommends that the proprietor or legal owner 
reach a firm preliminary agreement with this company. Such a contract 
would first of all set the type of association acceptable to both parties, 
whether it would be a full partnership, local operating company, a sub­
sidiary, or any other. Second, draft a tentative development schedule 
which would include core drilling, operating set up, quarry opening and 
development plan.
Naturally, under this agreement a local finishing plant may not be 
the best solution at present. The company (MVM) has one of the largest 
and most modern plants on the American Continent. It is interested in 
large quantities of raw marble blocks rather than finished materials 
because its plant is fully automated. During negociations, the company 
representative indicated clearly that the ownership of the quarries 
should be transfered into assets of MVM. Therefore, we further recom-
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mend that a clause be introduced in the preliminary contract which will 
consider the establishment of a small plant for local consumption and 
will3 if necessary3 leave the door open for expansion in view of exporting 
the product. This last part will have to be agreed upon in such a way to 
maximize mutual benefits of both parties. One further consideration should 
be given to the fact that MVM may be acquiring reserves for future use 
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